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HIGHLIGHTS
•
•

•

•
•

Over four-year high school careers, students earn nearly 3.5 credit hours in Career and Technical
Educa�on (CTE) courses or about 12 percent of total coursework on average.
Non-White students and students iden�ﬁed as economically disadvantaged earn
dispropor�onately more CTE credits than their White or non-economically disadvantaged peers
on average.
Racial diﬀerences in coursework are largely driven by diﬀerences among female students, where
White female students have the lowest CTE par�cipa�on rates and Black female students have
the highest.
These diﬀerences across race/ethnicity and economic disadvantage shrink by more than twothirds when we compare students within the same school.
While we ﬁnd many CTE clusters are dispropor�onately taken by male or female students, few are
dispropor�onately populated along students’ race/ethnicity or economic status.

OVERVIEW
Secondary educa�on in the United States has shi�ed in recent years toward a framework that
acknowledges the importance of work-based skills in preparing students for both college and careers. This
shi� has, in large part, revolved around advancements in Career and Technical Educa�on (CTE). Where
CTE was once considered a “voca�onal track” for non-college-bound students, it is now interwoven into
the fabric of the curriculum—o�en beginning with introductory courses in grades 6-8 and including
hundreds of courses in aligned CTE pathways across 17 broader career clusters. This coursework is
explicitly designed to prepare students for both college and careers.
In the following policy brief, we abstract from the big picture ques�on: Is taking CTE courses beneﬁcial to
students in the long-run as opposed to taking more non-CTE coursework? We focus on paterns and
dispari�es in CTE course-taking and, to a lesser extent, college enrollment. Our se�ng is four school
districts in the Atlanta metro area. We focus on cohorts of ninth-graders between 2010 and 2014, which
allows us to observe whether students enroll in college immediately a�er gradua�ng from high school
(with on-�me grade progression). We restrict the analysis sample to students we observe for four
consecu�ve years, allowing us to observe course-taking histories throughout high school for students.
We address the following research ques�ons:
1) How does CTE course-taking vary by student and school characteris�cs?
2) How do the speciﬁc CTE courses taken by students vary by student and school characteris�cs?
We focus our analysis of student characteris�cs on students’ race, economic status, and gender and
consider how these factors interact. Our economic status measure indicates if a student was ever
iden�ﬁed as eligible for public assistance due to family income below speciﬁed thresholds. In short, we
inves�gate how CTE course-taking varies along these descrip�ve indicators. Our approach compares
students both across schools and within schools. For example, are students who were ever iden�ﬁed as
economically disadvantaged more or less likely to take CTE courses or to take certain types of CTE
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coursework? Furthermore, are any diﬀerences driven by the fact that economically disadvantaged
students are clustered in certain schools, or do these diﬀerences exist within schools as well?
Exis�ng research on these research ques�ons is mixed, although the weight of evidence points to shortterm beneﬁts of CTE coursework with long-run outcomes more diﬃcult to parse. Dougherty (2018)
studies the eﬀect of admissions to specialized Regional Voca�onal and Technical High Schools in
Massachusets, ﬁnding a 7- to 10-percentage-point increase in the likelihood of on-�me high school
gradua�on for admited students. Similarly, Brunner et al. (2019) ﬁnd that students in Connec�cut
admited to stand-alone technical high schools above an applica�on eligibility threshold were 10
percentage points more likely to graduate from high school and were 8 percentage points less likely to
enroll in college than students who were just below the admissions threshold (and who were not
admited and enrolled in a comprehensive high school). They also found that admited male students had
31 percent higher earnings shortly a�er leaving high school than those not admited, with no diﬀerence in
earnings for female students. Kreisman and Stange (2020) use a na�onally representa�ve sample and
show that CTE coursework is nega�vely correlated with grades in core subjects. While CTE course-taking is
also nega�vely correlated with college enrollment, it does not appear to aﬀect college gradua�on. CTE
coursework leads to higher earnings but only for students who took advanced CTE coursework beyond the
introductory courses in a pathway.

FINDINGS
ANALYSIS SAMPLE DESCRIPTION
The analysis sample comprises students who enrolled in ninth grade between 2010 and 2014 and are
observed in the data for at least four years. Compared with students who are not observed for four years,
our sample students are slightly more likely to be male and less likely to be Black or iden�ﬁed as
economically disadvantaged.
Table 1 reports that students earn, on average, nearly 3.5 credit hours of coursework in CTE courses. 1
These students take, on average, a total of 27.5 credit hours of any coursework; thus, CTE accounts for 12
percent of all credits, although there is wide variability. On average, male and female students take a
similar number of CTE credits, while Black and economically disadvantaged students take about two more
credit hours on average than White or non-economically-disadvantaged students, respec�vely.

Our preferred measure is credit hours earned, as opposed to atempted, though results are largely unchanged by this decision.
Courses listed as work based learning (WBL) are included as CTE courses.

1
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Table 1. Sample Means
Female
Male
Black
White
Hispanic
Other Race/Ethnicity
Econ. Disadvantaged
Not Econ. Disadvantaged
No Disability
Disability
Observations

Share of Sample
0.53
0.47
0.61
0.21
0.08
0.10
0.62
0.38
0.92
0.08

Average CTE Credits
3.33
3.49
4.02
1.98
3.56
2.48
4.02
2.41
3.36
3.86
68,330

Notes. The sample consists of students who are observed in four metro Atlanta school districts for four years. Econ.
Disadvantaged and Disability indicate if students were ever iden�ﬁed in one of these categories. CTE credits are averages for that
group.

DIFFERENCES IN CTE CREDIT ACCUMULATION
Figure 1 shows CTE credit accumula�on by race and ethnicity and by gender. Panel A shows that students’
gender plays a meaningful role in the accumula�on of CTE credits, especially for White students. In
par�cular, White male students take nearly one addi�onal CTE credit than White female students. Among
Black students, by contrast, diﬀerences in CTE course-taking by gender are minimal. Panel A also shows
diﬀerences in CTE credits by race and ethnicity. Black male students take 1.6 credit hours, or 67 percent,
more than White male students on average, while Black female students take 2.5 credits, or 167 percent,
more than White female students. Overall, Black female students take the most CTE credits, and White
female students take the fewest.
Figure 1, Panel A. CTE Par�cipa�on by Race and Gender

Notes: Panel A shows average CTE credit hours. Sample sizes (male, female) are White (7,224; 7,115),
Black (19,077; 22,443), Hispanic (2,771; 2,991), Other race (3,375; 3,334).
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In Panel B of Figure 1, we calculate the share of students who earn no CTE credits or who take and pass
the last course in a CTE pathway sequence. Taken together, this analysis provides a sense of CTE intensity
beyond coun�ng CTE credits. Taking the last course in a sequence is a proxy for comple�ng a CTE program
of study, typically three consecu�ve courses. We plot each of these indicators by gender and race,
focusing on Black and White students.
White female students are more likely to take no courses than take the last course in a sequence.
Moreover, Black students, males and females alike, are unlikely to take no CTE courses, while more than
half of Black students take the last course in a pathway sequence. White female students are over four
�mes more likely than Black female students never to take a CTE course, while White male students are
three �mes more likely than Black male students. Given that, among these demographic groups, White
female students are most likely to atend college, followed closely by White male students; these
diﬀerences in CTE credit hours warrant further considera�on to understand the forces driving the
dispari�es.
Figure 1, Panel B. CTE Par�cipa�on by Race and Gender

Note. Panel B shows the share of students who never took a CTE course or who ever took the last course in a pathway sequence.
Sample sizes (male, female) are White (7,224; 7,115), Black (19,077; 22,443), Hispanic (2,771; 2,991), Other race (3,375; 3,334).

ARE SCHOOLS DRIVING DISPARITIES? ACROSS VS. WITHIN SCHOOL DIFFERENCES
In this sec�on, we consider the role schools play in CTE course-taking. To lay the groundwork, we begin
with a plot of the average number of CTE courses students take at the school level by the share of
students in the school who were iden�ﬁed as economically disadvantaged. 2 In Panel A of Figure 2, we ﬁnd
a strong posi�ve rela�onship between schools’ rates of economically disadvantaged students and CTE

We use pre-2014 school-level economic disadvantage rates to account for the fact that a�er 2014 this measure was not
available for many schools with large low-income popula�ons.

2
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credit accumula�on. 3 Moreover, this patern is consistent across the four districts. To put the results in
perspec�ve, students in schools in which about 20 percent of students are economically disadvantaged
take two CTE credits on average. In schools with roughly 80 percent of students who were ever iden�ﬁed
as economically disadvantaged, the average number of CTE credits doubles to four.
Figure 2, Panel A. Average CTE Credit Hours Earned by School Economic Disadvantage Rates

In Panel B of Figure 2, we show that the disparity in CTE course-taking by our measure of economic
disadvantage is related to the male-female diﬀerence in CTE credit accumula�on. In schools with few
economically disadvantaged students, female students take fewer CTE courses than male students. In
schools with high levels of economically disadvantaged students, female students take more CTE credits,
on average, than their male peers. Thus, as school-level economically disadvantage rates increase, CTE
credit accumula�on increases—and does so more for female students than for male students.
Figure 2, Panel B. Average CTE Credit Hours Earned and Female-Male Diﬀerence in CTE Credits

We assign students to the school they atended in grade 12. While students may have changed schools before grade 12, most
CTE courses are taken in grade 12.

3
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We next analyze whether diﬀerences by race, gender, economic status, or other factors are primarily an
across-school or within-school phenomenon. We ﬁrst es�mate a regression model predic�ng the number
of CTE credits a student earns based on a host of student characteris�cs. Es�mates from this model are
interpreted as diﬀerences in CTE credits by student characteris�cs across schools. We then further control
for the school the student atended, which re-es�mates the rela�onship between CTE credits and student
characteris�cs within schools. This second model asks whether diﬀerences in CTE credit accumula�on
across demographic subgroups are a byproduct of, for example, Black or economically disadvantaged
students atending schools with high CTE-taking rates or if Black or economically disadvantaged students
take more CTE credits regardless of the school they atend.
In column 1 of Table 2, we conﬁrm the patern of results observed in the descrip�ve sta�s�cs and ﬁgures
described above. Race and economic status are the strongest predictors of CTE credit accumula�on, both
in the size of the es�mated rela�onships and their sta�s�cal signiﬁcance. In the second column, we
inves�gate whether those diﬀerences also exist among students within the same school. We ﬁnd that the
magnitude of the diﬀerences become smaller when comparing demographic subgroups within schools.
For example, across schools, Black students take 1.3 more CTE credits than White students, and
economically disadvantaged students take 0.76 more credits than non-economically disadvantaged
students, condi�onal on other demographic factors. Yet, the Black-White diﬀerence in CTE credit hours
accumulated within schools is only one-third as large as the across school diﬀerence. That is, once we
compare students within the same school, Black students take only 0.4 more credits than their White
classmates on average. A similar patern emerges for students ever iden�ﬁed as economically
disadvantaged: Within schools, economically disadvantaged students take only 0.20 more credits. A
similar patern emerges for the rela�onship between eighth-grade test scores and CTE credits.
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Table 2. CTE Credits Across and Within Schools

Female
Non-Hispanic Black
Hispanic
Other Race/Ethnicity
Ever Econ. Disadvantaged
Any Disability
8th grade ELA (Z)
8th grade Math (Z)
School FE
Cohort FE
Observa�ons

(1)
All
-0.193**
(0.0712)
1.281***
(0.155)
0.795***
(0.231)
0.223
(0.168)
0.762***
(0.110)
0.0507
(0.0883)
-0.196***
(0.0280)
-0.0838*
(0.0325)
X
68,330

(2)
All
-0.195**
(0.0695)
0.444**
(0.141)
0.406**
(0.131)
0.0056
(0.100)
0.204***
(0.050)
0.0897
(0.0819)
-0.100***
(0.0243)
-0.00663
(0.0230)
X
X
68,318

(3)
Female

(4)
Male

0.678***
(0.147)
0.554***
(0.155)
0.0861
(0.0932)
0.288***
(0.0568)
-0.0174
(0.106)
-0.131***
(0.0286)
-0.0483
(0.0248)
X
X
35,869

0.219
(0.144)
0.269*
(0.118)
-0.0571
(0.119)
0.0957
(0.0537)
0.204*
(0.0899)
-0.0432
(0.0280)
0.0110
(0.0303)
X
X
32,441

Notes. The table shows es�mates from regression models in which the dependent variable is CTE credit hours earned during high
school. ELA/Math are standardized test scores normalized to mean 0, s.d. 1. Cohort FE are ninth-grade cohort; School FE are
school-by-ninth-grade cohort ﬁxed eﬀects. Standard errors clustered on schools are in parentheses. [* 0.05; ** 0.01; *** 0.001].

These results suggest that diﬀerences in CTE par�cipa�on with respect to race and economic status are
primarily driven by the fact that non-White and poorer students atend schools where students take more
CTE credits. In the ﬁnal two columns of Table 2, we show that this phenomenon is also stronger for female
students than for male students. For example, in column 4, we show that within schools, Black and White
male students take a similar number of CTE credits; a similar patern is evident between economically
disadvantaged and non-economically disadvantaged male students. Yet, in column 3, even within schools,
Black female students or economically disadvantaged female students take more CTE credits than White
or non-economically disadvantaged students. Within the same school, Black female students take 0.68
more CTE credits than White female students.

DIFFERENCES IN THE TYPE OF CTE COURSES TAKEN BY STUDENTS
In this sec�on, we examine which clusters students who take CTE coursework choose to study. Figure 3
shows the share of all CTE credits taken by students in each of the 17 CTE clusters. We create an
addi�onal eighteenth category, which we call General, that includes courses that are not aligned with any
CTE cluster; many of these courses focus on “general” workplace prepara�on or career explora�on and, in
total, account for a small percentage of all courses. 4 We note that pathways signiﬁcantly changed in 201314. We used the comparison chart provided by the Georgia Department of Educa�on to reconcile the old

The most common courses in this group are: Career Awareness, Career Technical Instruc�on (I-IV), Jobs for GA Graduates Work
Ethic (I-IV), Project Success I, and Research, Design and Project Management.
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Peach State Program Concentra�ons with the new Career Cluster Pathways scheme to generate consistent
deﬁni�ons across cohorts. 5
Figure 3. Share of CTE Credits in Each Cluster

Business Management & Administration is the most popular cluster, accoun�ng for over 15 percent of all
CTE credits (students earn about 0.5 credits each on average in this cluster). The second most popular
cluster is Government & Public Administration. This cluster is more popular in the four districts in this
study than na�onally; most of the coursework in the cluster is associated with Junior Reserve Oﬃcer
Training Corps (JROTC) courses and other service-aﬃliated coursework. These are followed by coursework
in Information Technology (IT); Health Science; Science, Technology, Engineering, & Mathematics (STEM);
and Human Services. Rela�vely few courses are taken in Agriculture, Food & Natural Resources;
Manufacturing; or Energy.
CTE clusters, much like the workforce, are highly segregated by gender. In Figure 4, we show the share of
all credits taken in each cluster taken by female students. Female students take nearly 80 percent of all
credits taken in the Health Science cluster. The Education & Training and Human Services clusters have
similarly high shares of credits earned by female students. STEM; Manufacturing; Architecture &
Construction; and Transportation, Distribution, & Logistics clusters are dominated by male students.

See the comparison chart here for details: www.gadoe.org/Curriculum-Instruc�on-and-Assessment/CTAE/Documents/PathwayComparison-Chart.pdf

5

MAPLE & CTEx | GEORGIA POLICY LABS

High School CTE in the Atlanta Metro Region: An Overview Focused on Access and Equity

10

Figure 4. Share of Credits in Each Cluster Accumulated by Female Students

Figure 5 shows the share of credits in each cluster accumulated by students ever iden�ﬁed as
economically disadvantaged, recalling that students ever iden�ﬁed as economically disadvantaged take
about 1.5 more CTE credits on average than non-economically disadvantaged students. Diﬀerences in the
share of credits by economically status are smaller than by gender. Key outliers are the Manufacturing and
Government & Public Administration clusters, which are heavily weighted toward students from lowerincome households. The share of credits earned by economically disadvantaged students is lowest for the
STEM, IT, and Arts, A/V Technology, & Communications clusters. Yet, the dispersion of diﬀerences by
economic status across clusters is rela�vely small; the diﬀerence in the share of CTE credits between
Government & Public Administration and STEM is roughly 10 percentage points. This is far smaller than
the 60-percentage-point diﬀerence by gender between the Health Science and STEM clusters.
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Figure 5. Share of Credits in Each Cluster Accumulated by Students Ever Iden�ﬁed as Economically
Disadvantaged

CTE AND COLLEGE ENROLLMENT
We next focus on the rela�onship between CTE coursework and postsecondary college enrollment. We do
not have college enrollment data for one of the four districts in this study, as well as for a small number of
schools within the remaining three districts. For analyses of college enrollment, we omit the one district
and those few schools without postsecondary data. Because the analysis sample is restricted to students
who we observe for at least four years of high school, the high school gradua�on and college enrollment
rates are higher than the wider popula�on. For instance, the college enrollment rate in the analysis
sample is 75 percent, whereas the same rate for all high school graduates in the three districts is closer to
60 percent.
In Figure 6, we plot the school-average college enrollment rate and the average number of CTE credits
students take in that school. We ﬁnd a strong nega�ve rela�onship: Schools in which students take more
CTE courses send fewer students to college. This does not necessarily mean that CTE courses cause
students not to enroll in college, though we cannot rule that out either. Students could choose to take CTE
coursework if they prefer not to enroll in college or perceive there to be insurmountable ﬁnancial barriers
to college (among other poten�al explana�ons). We also note that schools with higher CTE enrollment
rates have more students ever deﬁned as economically disadvantaged. For example, in Figure 2A, schools
with higher rates of economic disadvantage have higher CTE enrollment. Hence, much of this rela�onship
is driven by student factors correlated with both CTE take-up, as in Figure 2A and Table 2, and collegegoing. We note that if we net out the school economic disadvantage rate, the rela�onship is nearly ﬂat.
This highlights the very strong rela�onship between CTE and economic disadvantage in the sample and
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suggests that CTE and college enrollment are weakly related once economic circumstances are factored
in.
Figure 6. School-Average College Enrollment and CTE Credit Hours

WHO TAKES COURSES IN HIGH-EARNING CLUSTERS?
Lastly, we analyze which students enroll in high-earnings ﬁelds. To opera�onalize the analysis, we make
several assump�ons concerning how certain programs lead to speciﬁc jobs and the earnings those jobs
might oﬀer. We begin by matching CTE clusters to occupa�ons using alignment informa�on from the
Georgia Department of Educa�on. We then calculate the median earnings of workers in occupa�ons that
require less than college enrollment for typical entry into the ﬁeld using data from the Bureau of Labor
Sta�s�cs for the Atlanta-Sandy Springs metro region. For example, to calculate median earnings for the
Law, Public Safety, Corrections & Security cluster, we omit earnings data for lawyers, who typically require
educa�onal creden�als beyond high school. Similarly, we omit CEOs from the Business Management &
Administration cluster, and we omit ﬁnancial advisors from the Finance cluster. The resultant earnings
data represent what a high school graduate might expect to earn in an occupa�on within a par�cular CTE
cluster without further schooling.
In Figure 7, we plot median earnings for each CTE cluster with the share of credit hours in that cluster
taken by female students (Panel A) or students iden�ﬁed as economically disadvantaged (Panel B). Circle
sizes show the rela�ve popularity of each cluster among all students. Panel A shows a clear nega�ve
rela�onship between the share of female students in a CTE cluster and that cluster’s associated median
earnings. The nega�ve associa�on is driven by the Education & Training, Health Science, Human Services,
and Hospitality & Tourism clusters—all of which have a high share of female students and rela�vely low
median earnings.
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Figure 7A. Median Projected Cluster Earnings and Share Female

Panel B shows no rela�onship, implying that clusters with a higher share of students ever iden�ﬁed as
economically disadvantaged are no more associated with lower-paying occupa�ons than those popular
among non-economically disadvantaged students. Yet, this result is con�ngent on the Government &
Public Administration cluster, which features the highest share of economically disadvantaged students
and the second-highest median earnings a�er IT. Absent the Government & Public Administration cluster,
the earnings rela�onship turns nega�ve like the rela�onship between the share of credit hours for female
students and median earnings in Panel A of Figure 7.
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Figure 7B. Median Projected Cluster Earnings and Share Economically Disadvantaged

SUMMARY, DISCUSSION, AND SUGGESTIONS FOR FUTURE
RESEARCH
This study provides a sta�s�cal analysis of CTE par�cipa�on and credit accumula�on among students in
four metro-Atlanta school districts who enrolled in ninth grade between 2010 and 2014 and for whom we
can observe for four or more years. Our analyses focus on diﬀerences in CTE credit accumula�on and the
speciﬁc courses students take across student demographic characteris�cs, and further asks whether any
of the observa�ons are driven by the par�cular school students atend.
We ﬁnd meaningful diﬀerences in CTE par�cipa�on by race and ethnicity and whether a student was ever
iden�ﬁed as economically disadvantaged. The diﬀerences are larger for female students than for male
students. Black male students take 1.6 (or 67 percent) more CTE credits than White male students on
average, while Black female students take 2.5 more credits (or 167 percent) more CTE credit hours than
White female students. Overall, across race and gender, White female students take the fewest CTE
courses, while Black female students take the most. Results are similar for CTE coursework across
economic status.
Diﬀerences in CTE par�cipa�on rates across schools play a strong role in driving CTE credit accumula�on
discrepancies. When we compare students within the same school, we ﬁnd litle diﬀerence in CTE
enrollment between Black and White students or economically disadvantaged students and those not
iden�ﬁed as economically disadvantaged. Similarly, diﬀerences between Black and White female students
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or economically disadvantaged and non-economically disadvantaged female students are drama�cally
reduced.
We also study how CTE courses relate to college enrollment. We ﬁnd that schools where students take
more CTE credits send far fewer students to college.
Finally, we examine whether diﬀerences in CTE course taking across demographic subgroups also hold for
the types of CTE courses students take. CTE clusters, much like the labor market itself, are highly
segregated by gender. Female students dominate credit accumula�on in service clusters such as Health
Science, Education & Training, and Human Services. These clusters are associated with lower-paying
occupa�ons for terminal high school graduates. Diﬀerences in which students enroll in clusters by
economic status (or race, which is not shown here) are smaller than diﬀerences across gender. One key
outlier in the four metro Atlanta area districts is that courses in Government & Public Administration,
which almost en�rely consists of JROTC training, are heavily dominated by economically disadvantaged
students or non-White students. This is also the second most popular cluster in our analysis sample. Thus,
whether these par�cular courses are beneﬁcial toward college and career prepara�on will inﬂuence the
magnitude of later dispari�es in college enrollment and earnings. Along the same lines, we ﬁnd that the
STEM; IT; and Arts, A/V Technology, & Communications clusters are dispropor�onately taken by White and
non-economically disadvantaged students.
Overall, with some excep�ons as described above, we ﬁnd that diﬀerences in CTE par�cipa�on by race or
economic status are modest and are largely explained by diﬀerences in course-taking across schools. This
contrasts with our analysis by gender, where we ﬁnd meaningful segrega�on in both par�cipa�on and
course-type across and within schools.
Future research in the metro-Atlanta area districts or other loca�ons should seek to understand why CTE
credit accumula�on diﬀerences across schools are so much larger than within schools. Poten�al
mechanisms might include the cost of programs that require special labs or equipment, such as those in
the Arts, A/V Technology, & Communications cluster, or diﬃcul�es in staﬃng certain CTE ﬁelds like courses
in IT. Furthermore, diﬀerences in high school CTE credit accumula�on by gender reﬂect diﬀerences by
gender in the labor market. This might imply that this stra�ﬁca�on begins early, and there might be
poten�al to reduce these later dispari�es by closing gaps in par�cipa�on across high school clusters.
Finally, connec�ng students to their labor market outcomes would help researchers, policymakers, and
stakeholders understand the implica�ons of taking CTE coursework for later employment and earnings.
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